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1. (a) State and prove the Stokes theorem. 4

(b) Prove that

( ) { ( )}
r r r r r
B C A B C´ × ´ ´ = 0 3

Or

(a) Give the statement of Gauss’ law and

hence prove the relation
r r
Ñ × =E

r

e 0

where 
r
Ñ, 

r
E , r and e 0  have their usual

meanings. 1+3=4
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( 2 )

(b) Derive the Poisson’s equation in

electrostatic and hence obtain the

Laplace’s equation. 2+1=3

2. (a) A parallel-plate capacitor with space

between the plates filled with composite

dielectric of thicknesses d1 and d2 , and

relative permittivities k1 and k2

respectively. Show that its capacitance is

C
A

d

k

d

k

=

+

e 0

1

1

2

2

If the medium is made up of several

dielectrics of relative permittivities and

thicknesses, find the expression for its

capacitance, where A is the area of the

plate. 4+1=5

(b) Define dielectric constant of the medium. 

What is the approximate value for air?

1+1=2

Or

(a) State and prove the Norton’s theorem.

1+4=5

(b) Describe the transient response of a

current in RC circuit. 2

3. (a) What do you mean by resonance in an

a.c. circuit? 2
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( 3 )

(b) What are a.c. bridges? Derive the

necessary equation for the balance

condition in Anderson bridge. 5

Or

(a) What is torque? Obtain an equation for

torque on a current loop in a uniform

magnetic field. 1+4=5

(b) Write the concept of displacement

current. 2

4. (a) State the Heisenberg’s uncertainty

principle and prove the principle for one-

dimensional wave packet. 1+4=5

(b) The life-time of an excited state of an

atom is about 10 8-  sec. Calculate the

uncertainty in the determination of the

energy of the excited state. 2

Or

Deduce the Schrödinger time-dependent wave

equation and hence obtain the time-

independent form of Schrödinger equation.

5+2=7

5. (a) What is Zener diode? Obtain an equation

for Zener breakdown voltage and explain

how it is used as a voltage stabilizer.

1+2=3
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(b) Explain Hall effect with diagram. Hence

derive Hall coefficient and Hall voltage.

1+3=4

Or

Describe the transformer-coupled amplifier,

with a neat circuit diagram. Obtain the

efficiency for the transformer-coupled

amplifier. 4+3=7

H H H
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SECTION—I

( Marks : 5 )

Put a Tick (3) mark against the correct answer in the
brackets provided : 1×5=5

1. Two vectors 
r
A and 

r
B are collinear if

(a)
r r
A B´ = 0   (  )

(b)
r r
A B´ =1   (  )

(c)
r r
A B× = 0   (  )

(d)
r r
A B× =1   (  )
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2. During discharging of the capacitor in RC circuit, the 
instantaneous voltage across the resistance is

(a) V t E eR
t CR( ) /= -    (  )

(b) V t E eR
t CR( ) /= - -    (  )

(c) V t E eR
t CR( ) /=    (  )

(d) V t E eR
t CR( ) /= -    (  )

3. Resistor R and inductor L are connected in parallel,
the equivalent impedance is

(a)
R

j L1 1+

æ

è
ç

ö

ø
÷

/ w
   (  )

(b)
R

R j L1 +

æ

è
ç

ö

ø
÷

/ w
   (  )

(c)
R

j L1 1-

æ

è
ç

ö

ø
÷

/ w
   (  )

(d)
R

R j L1 -

æ

è
ç

ö

ø
÷

/ w
   (  )

( 2 )
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4. The relation between group velocity ( )w  and wave
velocity ( )u  in a dispersive medium is

(a) w
l l

= +u
du

d

1
   (  )

(b) w
l l

= -u
du

d

1
   (  )

(c) w l
l

= +u
du

d
   (  )

(d) w l
l

= -u
du

d
   (  )

where l
p

=
2

k
 and k = propagation constant.

5. Input characteristic of CE transistor amplifier is a
plot of (at constant VCE)

(a) VCE against IC   (  )

(b) VCE against I B   (  )

(c) VBE against IC   (  )

(d) VBE against I B   (  )

( 3 )
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SECTION—II

( Marks : 15 )

Answer the following questions : 3×5=15

1. Show that the vectors—
r
A i j k= - -2 3$ $ $ and 

r
B i j k= - + +6 9 3$ $ $ are parallel vectors.

( 4 )
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2. Using suitable circuit diagram, explain the
Kirchhoff’s law.

( 5 )
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3. In an a.c. bridge as shown in the figure below,
calculate the frequency of the bridge at balance
condition if C =1 mF :

( 6 )
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4. Calculate the expectation value < >px  of the
momentum of a particle trapped in a
one-dimensional box.
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5. Explain the formation and biasing of the PN junction
diode.

H H H
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